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1 ] 

A ( i ) : 

XaMgbFecCadOe (1) n „. „ _ 

(XtiLi, Na, K, Rb, Cs, Sr, Ba, Y. La, Ti, Zr, Hf, V, Nb, Ta, Al, Ga. Si, Ge. P, 

sb, Bi, tfci±*ft ; 

a, b, c, JSiXfm 
O.OOl ^ R(X) 0.15, 

R(X)= aX(Aw(X) + (n/2)XAw(0)) / ( aX (Aw(X) + (n/2)XAw(0)) + bXFw(MgO) 
+ (c/2)xFw(Fe2 03) + dXFw (CaO) ) 

Aw(X)RlfAw(0)tt-€-tL-PtLXR.tTO<7>lS : ?-*S:^L ; 

Fw(A) (JACOBS: 
0.01 ^ b/(b+c/2) ^ 0.85, Xtf 
0 ^ R(Ca) ^ 0.15 

(fc/f LR(Ca)timT<^^: 

R(Ca)= dXFw(CaO) / ( aX(Aw(X) + (n/2) X Aw (0) ) + bXFw(MgO) + (c/2)XFw(F 
e 2 0 3 ) + dXFw (CaO)) 

Fw(A)&R(X) fcov>TlBicOiI 
eliX, Mg, Fe, »lTCaOflMfcffefc J: 

imA, K, Sr, Y, La, Ti, Zr, V, Al, Si, P, Bi, S fctt**L$> Oft*^*-?* 
[If 3 1 

mmmmm&tfi. 5-5. 0 kvc**i»3R3Cix»i2niBiR©ite*7*9^ h##o 
[it 4 ] 



[W*^ 5 1 
0.01 ^ b/(b+c/2) ^ 0.30 

6 ] ^ 

sp*&tt ; f i 8W , 0 . 01-150^ m-e*4i*« 1~5 <&v»1* tL^lcififtOM g& 7 a 7 

[If 7 ) 

[B*®8] _ 
9 1 

[1**31 10] 
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[WMl 1] 

i ) mft*&4ri- SISt i i ) SitSPJitzSJgri* 8 0 0-15 oom4fif*ftis 

i: i i i ) **aSiaai* , 3 0 O - l O O O 1 ^ ^*^f f i^tO 3 > f ~> a - 
12] 

igi i i ) ^3rH»©stfR*K**M i i ) <D^m%<vmmmm x v i>Hb^> m^M i 
mim 1 3 1 ^ 

Igi i i) CDM^C**Bft**E 0 . 05-25. 0vol. %0^tt^»H%t-* 
1 1 Xfi 1 2 izmWLOlJ&o 

m^m 1 4 ] _ ra> _ ^ 

Igi i) o#H5R;**ift**K 0. 001-10. 0vol. *#B%"?& 

ii~i3 ^Mtt^^iatt^^^o 

[M*« 15] m , 

■HH&frlg i ) g GmfctemRVF e **tr * fcfftfc-T * XH 

[W*S 16] 

Mg^tMWRVF e'&Jfr'fk'frW* ^-tr^ 9 'J Li, Na, K, Rb, Cs, Sr, Ba, Y, 
La, Ti, Zr, Hf, V, Nb, Ta, Al, Ga, Si, Ge, P, Sb. Bi, CaX»±**L6oa*-frfc** 

^-rs<b^*^^^tr, w^i 5^iam<^^feo 

17] ^ 
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j 7n ,^D-^ (jar, n-;vi:»;-f&) fciWWW*«»U tol^^If 
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*Htl#HfO > Mn-lig* 7 * 9 'Th («**«MW:*2#IR) #)|v^fttlfc. L^L 
at#OJWiaWCJ:^, Cu, Zru Miu Coairaifc^ofeS^KOiefflioW*****^ 
v >5„ ^Ix-^il^ 1 ; 7*;v-7'>H£Title 22*rcttNi,Gi,Zn*$tf t &ftU#*fc S*U tiz 
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■f&titb, *«+^SfcJ&LTfc«ffi<&*»ttffi (Fe 2 03^i) Sr^-T* fcv^|£*«£ 

[0 0 0 9] 

tt*Ol&jfP«'fk^PlE-e#SM(ia*l»: ^tftl^rt V T LTti, Mg-Fe-0_ 

hS-l/MgO^om^EL/cl&^^-r&o tot, v^*^ M'&Hi-a® 
[0 0 10] 

Mg£OTeW-*a£M: L /cMg^s 7x5-f Hi, ftf f HaSt^+«t* i: 

* ? 20~25 emu/gt v^fiv^-e^)^ t V> ^ f%WP$> & o 
[0011] 

[WAtt 1 ] #ff f£ 1 . 6 8 8, 6 7 7 -^<Zr# 
MMfcfclft 2 ] ttft* 3 , 2 4 3, 3 7 6-^<2r^ 
[*HHfr:fc]R3] mmm2, 8 6 0, 3 5 6-f-<Zrm 

U J: 7 £•*-*»«] 
[0 0 12] 

[HH £ »*-r a * 

[0 0 13] 

a, Sr, Ba, Y, La, Ti, Zr, Hf, V, Nb, Ta, Al, Ga, Si, Ge, P, A, Sb, Bi, Xfi^tt 

b<D®.fr&ib*£Z'k%-?2>m&yx-7 y ( cjblt, rags*?*?-* h ±ieo 

[0 0 14] 

BP*»±ffi»fl8ii. a* (1) 
XaMgbFecCadOe (1) 

(Xt±Li, Na, K, Rb, Cs, Sr, Ba, Y, La, Ti, Zr, Hf, V, Nb, Ta, Al, Ga, Si, Ge, P, 
Sb, Bi, tfc\**tib<DlB.fr&t>it-?1b*) ; 

a, b, c, fctfdli 

0.001 ^ R(X) ^ 0.15, 
(£/fLR(X)fi&TO:£ : 

R(X)= aX(Aw(X) + (n/2)XAw(0)) / ( aX (Aw(X) + (n/2)XAw(0)) + bXFw(MgO) 
+ (c/2)xFw(Fe203) + dXFw(CaO) ) 

Aw (x) jsl ^aw (o) it * fi^tim mom* A £ a t ; 
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Fw(A) ttAO^SSrfc-f ) 
0.01 ^ b/(b+c/2) =S 0.85, 
0 ^ R(Ca) ^ 0.15 

R(Ca)= dXFw(CaO) / (aX (Aw(X) + (n/2)xAw(0)) + bXFw(MgO) + (c/2)XFw(Fe 
2O3) + dXFw(CaO)) ; 

Fw(A) &R(X) Kov*-c!5f£<7)ii <9 
£?EfeU 

eteX, Mg, Fe, RlfCa^mitmz X <9 &$CT~&£) 

30~80emu/gT'*i9, 0 . 01-150// m-e& &o 

[0 0 16] 

£ ±|BB«li i ) Wfi-fca-frtSIg*: i i ) MBKMft* 8 0 0- 1 5 0 0 

fCiitt^SSftiet i i i ) ftftSKta**^ 0 0- 1 0 0 0 TCt?**m*^#iB 

^9iJ-{i, Li, Na, K, Rb, Cs, Sr, Ba, Y, La, Ti, Zr, Hf, V, Nb, Ta, Al, Ga, Si, 
Ge P, Sb, Bi, CsCX.t l **tib<D®.fr&t>^Z^mi-%lt&mZ2b^A;r-i>£^o M 
g ■g"*5fk#»Ra f F e -g^fr^* *#tr* 7>J- tt A/f >- * $ «b K-fi-^-C * * < , * 

[3&9I * HJSi" * * <?> * & 0>^8B 1 

•lfW& OWg?fc y x *7 A (1) 

XaMgbFecCaaOe (1) „ „. „ „ 

(XttLi. Na, K, Rb, Cs, Sr, Ba, Y, La, Ti, Zr, Hf, V, Nb, Ta, Al, Ga, Si, Ge, P, 

Sb, Bi, ttzi**tih<DllB.Z>'&t>*£'?*>*) > 
a, b, c, Rimt 

0.001 ^ R(X) ^ 0.15, (fe«LR(X)J±JaTO*: 

R(X)= aX(Aw(X) + (n/2)XAw(0)) / (aX(Aw(X) + (n/2) XAw(O)) + bXFw(MgO) 

+ (c/2)xFw(Fe 2 03) + dXFw(CaO) ) ^ 
•CSEStL, ; AwdJXl^AwCO) (i-e-tt-TtLXS-^OOMT-i^SU ; nfctxoBMtafe&aL ; Fw 

(A) {iAcO^i^^i") 
0.01 ^ b/(b+c/2) ^ 0.85, RTF 
0 s£ R(Ca) ^ 0.15 (7tfeLR(Ca)fijy.T^ 

R(Ca)= dXFw(CaO) / ( aX (Aw(X) + (n/2)XAw(0)) + bXFw(MgO) + (c/2)XFw(F 

eaOs) + dXFw(CaO) ) 

tt; Fw(A) tiR(X) fco v»"CBB*1<0jS ^^hh) 

ettX, Mg, Fe, RtfCaOiMfcacfc. «t <9 5e£ *Sfct?*S) 
[0 0 18] 
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ffi 01 hffi*^?"* h^V^ hffi^r^-A,-C ^> J: Fe*-&*b*^*<. 

^jklfMgO^CazFezOs^^-ei iv^ 0 Mg7x7-f b*m«>&Jftfctt, Mg"7 x -7 

[0 0 19] _ . 

Xti. Li, Na, K, Kb, R tfCs h o tz 1 £56** SrifctfBafc v*ofc 2^71^ Ytv>o 
/~3$l7G# Ti Zr, XtfHf v> o rt: 4 «S%^ V, Nb, RlTTat V>o 5 Jfoc*. A1X 
tfGafcv^ofcl 3$£7Gf^ SiM'Get^o/: 1 4»l7C*. P. SbXtfBi fcv^ofc 1 5fo 
* fctttire>©tt*^fc-*T*&o SF£L<tt, XtiLi, Na, K, Sr, Y, La, Ti, Zr, 
Al, Si, P, Bi, t tz\± frith <Dm.fr&k>-£~?$> } 0> j£^Sf£L<te, Li, Na, Sr, 

10 0 2 0] _ rr , 

^fMO^-V VTW&Wfth b, c, RO'dHWKlWIRtt*^**, a, b, c, £t>d 

*4 B R(X)0±Rfc#fcWIRttfcVM&*. £f 4 L < 140. 15&T-C* «J . ICft KI40.08 

[0 0 2 1 ] „ . , 

nliTC^XOK-ffctftSr^i-o 0!l x. t;TXa*Li f fcl±Na©*#Kttnttrr* »K X^SrCO^k 
ttnli2-C* *) > X**Y, La, Al. XttBi©*^KtinJ±3-C* «3 > X**Ti, ZrXttSiO»£"Ktt 
n{44-e*^)> XjWXttVtfDW^PttntiS-Cftio Xfc LTJHh©5C*4:fflv»-C *> J: < , 2& 

liJgJITW J: d Lt^fe h *t£ o 
[0 0 2 2] 
n = 0.2 x 1 + 0.8 X 2 = 1.8 

b/(b+c/2)&> Mg^7^y-f h^^OMg^OTe^^;vS*^tL^tLMgO^OTe 2 03^^ 
;v^lc^^L^*^coMgOS.f f Fe2 03^ J E^S^^n (b+c/2) frc^i-^MgO^^V-S ( b ) 
(Om&ZWtfo lot, b/(b+c/2)^§v^jfflJ5{4MgU ? fc**J6 U b/(b+c/2)2»Vh 

Sv»«USttFeyyf-«JE»=Jt«&i-*- #*«fc*v*TV(W2)*40.0lJ2Ui* $ft L<iiO 
05fil±s i^»tL<ti0.10jy.±-C*>«), 0.85&T\ »* L < tt0.70jy.T-C*&o b/(b+ 

15. h/(b^)#±»lfiH*Jttx.*i:. ^NSteffl (#U«fMg0*B) K£Jft Lf&ft«4"fc 

[0 0 2 3] 

i o<o88»Ttt, _bifi?>7E5SX£Mg^-7 x 7 ^ *m«tra1~£ -^(^^ 

ohttftta* u t * < *««m£E*m±-r* - 1 ft F e y * Tf^^* 

Feyyf-JBUaMv*T*«r-C** 0 00 * tf*3&W b/(b+c/2)#0.01^±"C*0^ 0.40 
«F4 t< &0.30&T\ L< li0.20aToajSK^v»-C*a-C**o fc£ 

o 

[0 0 2 4] * - u ^ i , 
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[0 0 2 5 ] 
[0 0 2 6] 
[0 0 2 7] 

CaO«iK#t::fiMl±&v^\ R(Ca)**0.00l£)L±t?f±> ^*S:#a^tti"e** 

-rztzib, R(Ca) ttO. 15JJIT. 0£ L < Ii0. 10JTF, ff4 L < ttO. 08JeiT"t?*&o 
[0 0 2 8] 

#3§BJ!OMg^7i7-f MtW, Li, Na, K, Sr, Y, La, Ti, Zr, V, Al, Si, P, Bi, 

tL^>m^JR^^^^W^ ? Mg^.y f CaO^;^cD^D : l:0x.^v^ t l» Q 

[0 0 2 9] 

^mmtDMg&y^yJ YWW> fkmi&ltWS emu/g^i, 0£L<f;i:3O emu/g&±> 
£ P, K£P$ L < te40emu/gJ^±T?£> "9 . 100 emu/g&T, SF3 L < f±90 emu/g&T\ S G> 
§f * L < (±80 emu/gmT> «t «9 $ fcfcSF 4 L < J470 emu/gmTT-&& 0 IWDSMfca^S'*- 

[0 0 3 0] 

JE.-t£*:a&U:i0.0 kVmT. jfiL<{i7.5kV^ Sfcfc&J: L< 1*5.0 kV&Tfc"*-* 
[0 0 3 1] 

iMgl7x7^ fft-fl-osp^fitfil** 0. 01 fx mm±, £p f L < f±0. 1 ft mjy._h. 2//m£Ui 
„ L< «5/£mJSJL±, *f>^0*U<»41OA*mJeJL±-C*D, 200//m£I.T> 0f L<t±150 

[0 0 3 2] 

^^>o ^WVMgZky^yJ i) ISDR-Sr 4 XSifc i i) *ffiS|]tfflJK** 

8 0 0- 1 5 0 OfCiS^flSt i i i ) *W50«?BJK* , 3 0 0~ 1 0 0 0tt 

[0 0 3 3] 
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Mgo/lfeCOs. Mg(0H) 2 , RlFMgCh^ffettS ; FeKftfc LT(±FeO> Fe 2 0 3 . Fe 3 04, £ 
OTe(0H)x (xtt2&±3»T<0&*&1-) ***»fe>*L* ; LiKftk UT ttLiaO, L12CO3, 

tefcO K 2 C0s. XOTJH^fen.* iSrM***: LTteSrO&tfSrCOa^tf *>ft* ; Y««- 
fcL-CttY2 03**^f?>tL4 ; Lancet bTJiLaaOs^tf^tLS I TiB^rt LTtiTT"* 
--tf^tF^-f-^^^-tfTiOa^lf fcti* ; ZrUCJR-fc LTtiZr (OH) iX.tfZrfotfSfctf 

CaJRftfcUTtiCaO, CaCOa. Ca(0H) 2 , XIFCaChiWf fc*L*o 

wzmm-tzt, mm, Rm&> Rtf**~>*mft»*«JBT 

*4o«ictf, il^-^K 7f7^- >>- 5** U 

-WiLtf^U lfi^7*3-^ CMC. T^U^ltlttffJtffl^Sifc** 

x_f£. * 0.01 -200 a* mi:"t* it ^^^o 

[0 0 3 6] 

g*iW*ftHi i) ^ K^^H&T^&SfcfroT&KoBMfcak ttA* 

i «j«v»m^*K»H$ccfTV^ igi 1) ©*naaia«*xe i i i) .t«<-f<s 

r^tl^o Xlfi^X^i i) ©mK4R&fc?To-C<t> J:v*o X« i i ) tlgi 

10 0 3 7] „ _„ , 

Igi i) R$ft&4*10 vol.%JBLT, » * t < m vol.%J»T, U < ttl vol.% 

Wfc»**'£$fcv>#OBfctt. 001 vol. %*t»T?**«IB*v^ 0 fc*:U 
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,„JE**o.ooi vol. %&±.<o%im%&$m^V?i&'e% * t\,*o&xmmx$>2> 0 

[0 0 3 8] 

fcv***, 0.05 vol. %JSL±)& t »* t<. 70 vol. *J21T, #f L < J450 vol. 5i£lT, W=» 
£L<1425 vol. %£lT-C*4o ®St»Kj& f ±IB«eiB*:jg*.a ^> ^I1?H«#4C4 

[0 0 3 9] 

Mi i) O^^JJi^tiMSO^^ft^jg^* J: 9 fc»R3*L4. i<©iftK»ilS 
fl-Wftl^XtrtS^eK^i^-t*^ sp*&«g0.01-200^mfc"tS ^{4800-15000 

fctK^iU'o eot^is i i D <Dummm<D%Qmmbtiz>£7MiRz 

*U «*. 14200-15000. »IK {4300-lOOOOk Stt&o If i i) 

[ 0 0 4 0 ] ^ ^ „ _ 

v>W&&ft t v> o fcfiHrtfcH-** £ {4 , o. 0i~ 150 m o fciteiS v^^*iS^*#> 

ib fix o 00 £ tf 2 jSfrSliSfcffl ^^'J7C 14 10- 150 ^ mO¥^*fcS* t ** <b *L"C £ «9 

„ *aia-h?— k {4o. oi~io^ i^¥W**^uv^„ ¥%j%Lm* z ti b <Dmm t 

i&4?> ^&tf/Xf4frii^^£fi^1 _; 2>- k t"C§*o 

[0 0 4 1] 

Jj|, #V75Km i#*vaM»JB&. *°V^-x;W&M> 7^/-JV3Mtfli. *7 

[0 0 4 2] 

o ®#}4. if^M^^^**"^ ^H7 7fH>^ ^^tFD7 

^~>v>. ^du*m, y;v3-;vlg^^^#JX{4c:*L^orI£i# 

[0 0 4 3] ^ 

ftiti^ili, 7^9^ h TO^O. 05-10. OlB#ffi tv^ Q ^BhS^ ? 0. 05mS%* 

[0 0 4 4] 
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[0 0 4 5] 

«SIS^«ftIg i i) i3'/f>f>3->^Iii i i) ®Wt:trv\ WBlo 

[0 0 4 6] 

[0 0 4 7] 

[0 0 4 8] 

[HWJ 1-27] 

MgO, Fe 2 0 3 , Ca0> RXJ^mi ^M^M^WMt LXm^, Mg^7x9^f 
[0 0 4 9] 

&ttlOOOppmJaTfc&* KWfiELfco $lb^> i^MI^SIW vol. %<7>Sft 

h*&tZo ©#7& s 75/xmm_hO& : f-{i*i : ?-^:#:<015M%, 45—63^ mO^-?-{i50fia 
%. 40^m^T^«i^t±35Efi%-e*)o^:o 
[0 0 5 0] 

*1T?»4, Mg^OTeOfi^MgOiFeaOsO^^Jt-C^fBU Catf>J:£ (Mg0+Fe 2 0 3 +Ca0+xm 
-fttft) <^S:l^#lCT-f &Ca0<75M:%"Tr fEEU XOt* (MgO+FeaOa+CaO+X^ffc^) © 

m^k**-*- n&tmwj (DM(DTm~%M\^+zo rMgoj o 

ffiiO-fitti ( b / (b + c/2) )xl00fc»iSU TFeaOsJ ((c/2) / (b + c/2)) 

xl00fcR*SU TCaOj OHOffi{±R(Ca)xi00^p^L> T^»J ffi<^T^<7)1ifiR(X) 

Xl00^MS1"^o 
[0 0 5 1] 

# <b tutwg^ 7 x 7 'f hoiaW'fk. atic^-To 

[0 0 5 2] 
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MgO 



^Jfs$i7 



»te«ii 



31*6^13 



SSftflt 



^2fc{p|i! 



SJ£«19 



SJfi«20 



£l&0|21 



SJS0I22 



£J6#]24 



**6<W27 



20 



20 



10 



20 



20 



20 



20 



20 



20 



20 



15 



10 



20 



20 



20 



10 



20 



20 



20 



20 



20 



20 



20 



20 



20 



20 



F©,0 3 



CaO 
(11%) 



wot 



emu/g 



kV 



Q 



80 



80 



80 



90 



80 



80 



80 



80 



80 



80 



80 



85 



90 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



80 



L*2° 
0.5 

LfeQ 
1.0 

Li z O 
20 

Li 2 0 
1.0 

Na z O 
0.5 

Ma a O 
1.0 

Na 2 0 
2.0 

Na 2 0 
5.0 

Na 2 0 

ao 

Na 2 0 
1.0 

Na 2 0 
1.0 

NazO 
1.0 

Na z O 
1.0 

SrO 
03 

SrO 
1.0 

SrO 
Z0 

SrO 
1.0 

AI2O3 
1.0 

Si0 2 

1J0 

K 2 0 
1J0 

TiO z 
1J0 

V 2 0 B 
1.0 

Y 2 0 3 
1J> 

ZK> 2 
1J0 

Bi 2 Oa 
1.0 

La 2 0 3 
1JD 



59.4 3.4 2.2x10 



10 



58.0 



33.1 

64.5 

70.1 

64.4 

64.3 

62.1 

71.1 

61.4 

54.7 

53.5 

53.8 

544 

55.7 

51.7 

55.5 

62.7 

55.4 



to 



57.2 3.8 2.0X10 



52.3 4.0 2.0x10 s 
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